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«-_ ' ■. _la ^ji jjc- fcjjacj / s«a .^uaII ^jS^JlII > ^ CiLj'LiJI .1 

Jj*A A \ * .t t ■ ■.< ■ ^ ^£j . 


4jaa.X*Jl gJllill 

1- 

Aj 

jjc *j j "v - j ~' — 0 - J 5 ^ J-^ j>»s 

.-*3“ v .^aLi»J 

1 -VUi l j J -,;") — i— J^rffin 1 ^ *UU 

1 

3~ JX CiLi *-a Ja£2 -u- Jx Jj^S 

’ j j; "" ^wr- A4JJ 

...'. - vui 

2 

.-3- JJC. ljLj ka Jai2 “(_r- Ja£■ 

- 3 - j«aU*i1 j jia^a 

1 j-4 “ft"' A^LjaD ,j ^ 

-A-i-uS JjJ 

3 

.-3“ J^olkjl JJt -jLu Lii -IJ- ji J-»£ jj^S 

J 6*ljS Xto 0 ^ 

—(j— i^JaUl j jlww 

4 

*—3“ j^aLkil JJ& q£&*i f- 

— f -|0 _ Aiblill 

♦ 

-i 

5 

.-3- J2S- (Jrfaij £-a *i- ji JjiC. jj-aS 

- ^jhVafl ^ J tjia 

— i— jiA»l\ Ajjjj fj ~6 

.’ilii I 4 , ;Vi 

6 

.-3“ j^aUxJl JX ^liLu j Jx (JjaS ^X 

<jla, j#j Jj^ 1 JAa. 

,_w4j —3“ 

j ■ •*' _j jj * aniafl 
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tJ>Vl o*>Aill 

^—i_A ( J-U b—Jt-ftJI ^ji j. 1 ^ Li jL^, a 3 SJ */ 3 3* £i Jji_jftll _JT «Jjk*ui it CrljytJl ^_i a A 3 X 3 - 0 ! 1 ^ 1 — . '- 1 1 sjJJ 1 .-■ ■ ' '• '■ ■ 

» A-jLx J! Li> jl j^l ^ju ^lLoL^ j j^-3 ( j9 cAxaB Aj***! 1 a jt Jil * ^_xuAj ^Laj^jl 


—1~ S-lx-dl a jL^iC. ^ Phe jTyr Ai& ^ aJA^s ,*_AJ Ak- ^ -A-Li;1 t -Use! jJl a" i ^iui-ull ^ jj pjjfe 

Wi Jj\ ^ j ^ Jj s—-' i-a AiSivi j:v . ( 2-PH) ^**ui\ PH 

aj \h \A\ a_LsjI _^ii viisij trypsine >^ 3 ^ J** jAjua^jj 1 ! *3 x^1 ^ ^_l :1 ^__j ^ oa 

,6.5-PH Jii: Arg ^ $ Lys ^V» p±*^ ] ^ 

xifc .jAggtj' ^qjjiJl I JA ^_ui ^ j^-iiJ “1 

L« 3 ^jilSuxil -^jl 3 J 5 3 '—;» ^-?J^- -L.ld ’ ; 1 f.v^ ^-LaU-4 ~3ji 3 A La “2 

Vaj jil JSJ ^d.-\Mi ; jI ^ Wl 

Ala- Gly- Tyr- Arg- Ser- Phc -Glu- Val- Lys- Leu 


^-lc 3' ^ ^ 11 ^jS jJl -J-kdl ^JjaaJ l .j t An ■% '] w wlA* hin 3 ^JUaJ] AjLj jl jjl Jj qjx—4 A-kiaJ 

A 3 *n. J .i« a\\ | JA 3^rj » Alilj jJj jS 3 ' 3 a 3 c 3 * A_j> ^ jii, ^jmrtlA'u n^ 

3 ^A ^ wlS (3 j 2 i 1 ) ^ 1 J^a iJljilj3 3 ^’^ da-aj 21 i-ljj 3,»■■">; * 3 _; ^311 1 j > ■ -£ ! ^^3 jIjA J 3-4 JLx 

.( DCPIP) V J Jd^i! 


• £-?■ J* j£i USSfe jjll' j i«S>a JjS- jjji ( DC PIP) jilrf — 

; d iJ l^il l Aia.Li ^lLi aJ[ 1 a* wj jjkji'jxiLi ?£* -Ail 3 ^ (j > ^ ’^lc- L^3te> 3 *-^^ 31 
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C Oa —^ jlc 4_lLx 


:( DC PIP) aJL* 

•(-*) j(3)j(| . 

■(l)s ( J ) 3 (—*) j* J & • 

1 -ijj_ jllj 3f»»*tl 5 I g J. ^^ a'i! -ij'/vjl \ A j .■ %■ '1 _ 

yi O') -II jit ^ JA3J jji .4J C i Ja-^TN I ■Sj'jkJ.. .--3.1' jl _ I 

Jj'l ^3 ' >J,S j^a _ ^k. : __’ ■■-»’ ; ( _ ;_j ' •' _ 2 

. . J^oii ^ 3 j 1 J_i —i-_L ji — 3 


. 4 * 40* f-bvjL Ov j r > J - 4 


44 3 yjJI 4JAAJ Jil*J yjjc 4»*J j puLjSiJ) \j5^ >-*>= J* 

. | M 4 ' <ij| _Ji 4,0 ^ — iXii ^ 


jj 4^ I 

3 1 ^y '3 Jj " ''1 ■, * 



.2 U£jlb yi^ii ARN-J1 ^ 


Jui# A*ty\ B AUJi <jlfj J£4£ 


ca (it, \(; \cx ca (;(;c Li e 11 ci ACACi cc i aagaci w 

M I M I I 1 M I II I I I I I »l I I I I I I I U » I I I I I 


AKNm 


2 4fc$j]l 


a jji'lll a Jjjill 


. d 1 ^ 3 1 1 1 


p ~v ^ j*~— 2 jr^r* lj 1 i ' .U I 

.'&** Jk AJ’^V' U 

aUemflB J ARN_II 0 ^ J jrSfl ^jiLaj ^211 ^ 

.'“2” 



























































&UaJI f LjtdUl <s.<iU ^tU]^v. 


2 A y)^j I {jrtlaaffl ^ja <LxL*J1 &JiA ^ 2iL>.^al .^Jc* J j Wt aN Ja,j 1 ~Jj 

. ^Ju*l 


Second base 



r “ 11 

IT 


c 


A 

G 1 


/ 

UUUn 

Phenyl aianina 

UCU " 


* UAU ^ 

L Tyrosine 

UGU "3 

1 Cysteine 

lJ 

l T 

uuc J 

UUA^i 

l(PM 

I Leucine 

ucc 

UCA 

Sarin* 

(Sar) 

UAC J 

UAA 

1 (Tyrl 

Sta|i 

UGC J 

UGA j 

1 (Cyst 

Stay 

C 

A 


UUG J 

I {Leu) 

UCG > 


UAG 

Stan 

UGG Tryptophan (Trp) 

0 


CUU ' 


ecu ^ 


CAU ^ 

[ Histidine 

CGU^ 


U 

c 

cue 

Leucine 

CCC 

Praline 

CAC J 

1 (Mis) 

CGC 

Arginine 

c 


CUA 

(Lau) 

CCA 

>ra) 

CAA > 

1 Glutamine 

CGA 

<Arg) 

A 


CUG^, 


CCG ^ 


CAG j 

r(Gin) 

CGG ^ 


c; 


AUU'' 

leeleucine 

(lie) 

ACU ''i 


AAU ^ 

[ Asparagine 

AGU ^ 

[S*rmu 

1 

A 

AUC 

ACC 

ThiMnine 

AAC J 

F (Asn) 

AGO J 

\ (Sor) 

c 


ADA ^ 

ACA 

(Thr) 

AAA ^ 

! lysine 

AGA ^ 

| Arginine 

A 


AUG 

Met or start 

ACG ^ 


AAG J 

“(Ly») 

AGG J 

f fA?ii 

G 


GUU~8 


GCU^ 


GAM 

! Aspartic 

GGU 


IT 

G 

GUC 

Valina 

GCC 

Alanine 

GAC j 

1 acid (Asp) 

GGC 

Glyrina 

C' 

QUA 

(Val) 

GCA 

’(Ala) 

GAA ^ 

1 Glutamic 

GGA 

(Gly) 

A 

— 

GUG ^ 


GCG ^ 


GAG J 

r acid {Glut 

GGG ^ 


Or 

J 


"E 

is 


3 iLSjii 


8 

























































iUll « 





^_lc-['. .C ( H J I U j^S-g 1 c- ji j 2 u i. ^-ij> j jjJ - t.il l jAliojG Lo JXik ^ 

l«iA q S j j . U 4 iJli]j ~^..' < ' i \ *44 % 11 £-1 jjj i - j t*»> • ,, lami * ^ 

ii* ^ j-U-lo t _4x 4j4£xll ^uaLa^l I AIjlj^I jLoJ J Ijllal 42 I .> J--?^ 1 

AJ^aH _ 1 ^uabaaA*' JJ ^_lll AR.NHI —J Cj) ^ jH 2 AiijjJI s ^jjj ^j^I'l 

. ^-ii: 5_>r^ ^ _>^' ^ -^4 


149 150 151 152 153 154 155 156 157 158 ^ 

Ala - (.!> - Gly - Ser - Ser - Ser - Ph* - Ala - Scr - Asn 



2-02 jji 


Ija l ..««*\^y i a! j <4 4ji j;jk*2i & ^jc* S^wuaJI x ^ 4ailiiu. ^r -1 


.4 ujj ^jtli <LriLij]1 a2& wu^jj frljul 150 p*Uu] «SJ j5s 3 4i£jJi ju-w 2 

,3 Aiiijll ^-3 ^ j 1 ^ JSoill tliUiaSfcA C 3L**; “4 



fe 


\ JSoJ I U ^ *■ j ^_ill 0 Lilli ^ ^ p.4 4q ■-_; 



^jjJUall {JSajH 4^' ! Ji*$ ^vo ^4) 3 

V 3 iiujli ^ 

j^u 3 yjijjS 4^*4 1 ~ i Lfl-uj j -3 

. 151 4 J ^VuV J ^ 4 ajl 
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r^UIl 


2 5 1 Jc -Lc^cb- _' 



Vifelf} s-^jISj q j&LIa I HL&11 .JlLgj ^2 
. AiLtLoil j; l JiLo g* j*ij 3 



V2 .Jbb bLa — 4 

Yf—Allzi‘‘ aI] Jl /C- ^^LSk. jl j La ^5 

Jjjlp 4 i —^4 AiJsiLcJ! yjj 4^ _4c- *^jja9*2l 1 J w_ , ;.i^i,i '. |.1J IjSjft — (> 

. L& j£i t wjub j i ^41 

* J4V IJl1 3^ cJr^ ”7 

: A>J< La i=i il! l A^-g ta ipi l 

— ] — 4iu jll 4 ^ jbl — \— Jjii oj^ajjl 4a^-« Ju^aS {1 


j»J B^laa 

^ J a jla$ 

SjJaa 

,»j S jLi 

AntiA+ 

AntiB+ 

BntiA+AntiA+ 

AntiD+ 

m 

• 

® 



,^uUu I 

I 




Y^sjIaJlaJ! j-g >*aH c> ^ ^ ^_^3lXl!I Jjij bU ^4c i 
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&UiJl $ ^LJ 


i 



y^U3'S-^:Vl I^A ^ *V \ 1 £ JAJ ,^\ ^J 1 — ^_J 

^L^vi 3 jjU<uS ilalSjja. Jii jfrkJ Ogfty (2 

! L-jilljl AJLjj ui _i <.\ : Lcm nLjakl 
. f) I ^ja 4jc3^o]I jju^aUutll ^Ic *—1 i jxLl ^ 

• g.^1 AjSkajSJl <jt.;;Hil jkll — u 

*AjL4jpJI $Hh c\ 4_i3 TLjJd jJ ^ ^ ; rTN i ;a^J jl ~ 

:UU\ i,—^ Lb jl+^XA j Q J 1 . .4Ai \\ l 2-A ;_ (3 


AJuii*j' 

I ( ■*;«»» 


3^Li jji 



^jpa jJl y& IbJnll jJ Ajl^'Lui 4jC* jp_: { B I ) J — ‘ ■ 1 jA 31 ’" 

*S-il*ia* ^1 ,,.>1 JJ' L* _ ;>/j % jiJI 

Jjlj a y - pLwpJVI ^aJ|JB j j j^qj jj'ul: 

ijb#' i> J ^AA 1 *B tfc Jc J ^ .- vj - 3 ^jl!lll j Jj'lW JflaJ 

. ^ 3 Aiii ^il J 

* ij-kij LIS f^jlSS 3 Jjlfl lL j^-ll J L<de- 


- W. A -L——■ - * ^ -T - r- 4 —-—i—r r ^ 

* i_ k - / j^ av * i *f -^T 


: i __L'ji j£(B|) 5 JXj J* (Bi)>4 j^i ^Jc- ; 24 j^>a4!* 

jtf | 4 Jsjj ftllj u ^ T ui\ l \ ^ ^ jjj. ojL-iaja ^ L -■ -v ! jrlai] ^Jl Ik 3 Jj&ll ^Uki 

ijL-isui ^Lupkl tIjj) _3 ij»^-ia |ct) -u-b '• ^ 


.(3^pjll) £ 






1 Ju)L^ ^j^ci life j 4jC-l_La]l 4 \\ -y"i, ,N' I Jji V^id| 1 

{* 


1(_>^ j ^ 4jjlift 3 


L _■'> 


V v j ^j. v i \a!\ iij'ii 3 JJj 

>Lbu 1 5 9 JpjjVl ^j-3 1 7 Aj^i jJ (B | J J '-ill 4 ;x\ s . j 3 ^-i ^ ^ 4c >—■ J 1 

4 t Jllxll 9 " aJliL "T 7 ^> -> 0 JJi jfl'i a \J j|B|^ jlic^ aJ L t Ja ^ 1 I 4-la-; > 3 

.(4*±U^) <_] 1 ^_ya U^.^i -11 ij 5^4 kI ?^ 1 

VIa A j V «r»* La 3 ?W j I 4 3^l 1 uL “1 

. r l3 jtL UJI CibUJI ^i>j - ^ 

^iVv\ -illis T-Ji s-J yjJ] I {jp l ^ _ —■* 

uu 4 !a i-^t cjl 3 * 

V6 O *4 O i 2 w ] sl-i U b .^a 1 1 

■ L., ? Vi T td ^ 2 u ^ -Jkjj ATP-Jl £.Uil jj«j DNP -J V ^ 44 ’ « 4 c. : 4 ±>j* 2 S* 

V'il4 -jjj a-'' ...t fil 1 
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> _i;S jxi AaIkj.jJH wiljKa a\\ J-ii^ J' jjAj <, ^LlJ.NlIl JjC- 42il J dl JIjLa JlxjJI j:_*i: ^ J-aa j'l jjV 

^4*i4 sijli jjj^UII jjjU Jj£ j (oc) Locine) j (vasopressine) j^^^USl 

ADN iaJ^jat 1 Aiujll *> 1 (J&mI) JLulj 4 Aj^cL^kJji ctJjl]] ^iLkJI ._fi jj^ Jw Ajjjjd «jJ! 

-rA^ jj ^jc- J ADN Jsuj* 2 Jj*tt ia^ 2 3* will 3 J j J a u J jm-u Lall JjjjD _j j, '^.tj a2 

j J^— c— u* j.\: 1 


)i ^ ), 


.\(T,.\T(iAAGCiTrrTG\CGGGTTCTtCT 1JSUJI 
ACGA1GTAGU 1C I IGACGGGGGACCCG 2 d£&» 

J AjujjJI 


t <5j wll - J 
I .iiijj ^ Jjtuji: , I jza ^ Jji -2 
.ADN j^a 4*2^* JSJ AJj'-LlH ARNm aJ 1 -^ 1 a 

. Jj 3^0 )& |J§ jj Jiw^J ^Scil <fr*yV' Ar^ 1 -^ ^ 3® jLLj\ J 5-^' „ 4 

.4j jlLcJI alth .^ja >m IjLa j tLa^jlc- ,J. j-V’aIi 1 ^wqLttVt ^iL.jLa ' jll "5 
',AjjI i^_lLa jL^aJI Jr-p^ (jJ-SSj Jl W ^J3J 



.^iijjJI a2& —iU'^j JaS *“1 
2 11 j4 -i A 1 :aaJ1 A W jaII ^Jte ijx» ~ 2 


i^Uli 

A-v lj l, jpl j-n. \\ o j jij-all ^umJ il * i^iJfc s E j..JUa^Li1! Jja A^f ^ ' ' , ja| 4 

Aliila tJJSlIJ jjjjlt ;^a j jStj^S j>* 3^^ ^ja 

; 3jaS U JI^J j iJJowJ Jj^tJ^ ^ j3# 4 -luj i^) 3 


fe 


-4] 

























































iUUl f tfk 



£1_j7va,H Jj4*JL 4 ]\ -\ jLall ^j-iiiL^a-iJI 

■■ .:vj. 

* l£a>» + J jAA + ja^Lb + jOwila + jjjI 3S 

JjB 4 ^bli 

J_ o T 

+yJi«£jJ4J +{Jj_lLal !a ja.A.11 JjILmJI 

ujjJjjSjjo *<baill (JiLlaII 

•ta. 

jlll (■ \ J yj) 

. 

02 

+ u 4 ljl 

ji 

03 

,1 


. ^ J mill ^ ^ J (3 h 2 t 1 ) J _ji-h-aJI ^ 11^ ~ 1 

VkbLuxJI alA 4_ii£_ HlzJ JjjCl Aslhl* ^j\ Jja “2 

SlLflit % 2 Q -15 2 >® ^V 1 n'l 4 jjjJaC< alLa i ift j|j ^ Oi.Ju Cjllswj JjC. ajLiC 4 alb]| *JjLj£jpa]I “I 

-iiaJI 


blbjLu^V) 

oOa 

0^5 

nh 2 

f 

NH, 

CH, 

-j 

HOOC - CHj - C - COOK 

1 

H.N-tOU-C-COOH 

NH:-C-C(jQH 

1 

H 

H 

1 



H 


^ i—alA ^ a i n, 1 " 1 

ib-Obll dilj&^aS &2 a 12 k thrt Viilli ) >jj ^jLO ^1 j^Jc- *^Imi8 3 vIj'uS jJI a 2 a ^**2j ~~2 

^AJjLlaI! J %| /mil 4 ^j2u JSuli “3 

-yfirf) ;LS 2Sb Jut -7 jL ^ a - j 2^ 1 “4 

?Ujll^_^ll o2a J i;^ 11c. Jalji jj A^jjI a K .V^fl alLall La — 5 

;Ja LoS ^ *LUI 0 ^U*bU JiUill «-Ui "II 


I PHi I 

^Vl 0^’ 

1 6.01 1 

u^vi 

9.74 | 

Cwj# 3 

2.95 

ILj jli* • '; i jA-aa 


V JlLtlJI V nb liLa ] 

i cVl^h-J p] | ji JjU-Aj iajjjlt Jlfl Sja^-II jl^ ^2^ AibJl jlaLa^V! ~2 

^S *<>0$ O'* JL^a 2>ws AM jjlt dlA ( ] ©4 6* 4 *2. 1 ) J L> 

Vjic- iij^A 4JJ^1 OUkll 

■ U^i jll 4iLOI Ui^b ^^lill CjU.%- 2JI ckl3%-4 4juLJt 4 L^iJJ ^ OL**juOj 2yr 2 

ffioj^a j( 2 .i)*-»u 

VujLjS^aII a-i^J 4 jjLm 11I J -|-'i'i"i. .."■ I jLa 

13 
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p ibc^Ldl +ph. 



HLA iial *4 ^>11 Ji^ B 3 A) BB ? AA 


■JA> ot^ 1 ' 

>J»V>5 ^-1 

- .^.bc .TU^ull ^JuJl J| g v=J vj—^ »i^JjLwJ-bU 



' J. Jbbj bll A^clibi L£UJ -A U 

f- w- v o? O? -■ o> 

A z Kti cix\..\ i.ll o Jlxll j jJl ^ 

/Jfi aXvL*JI ... A A jli ^i A -na.^ j AA jlill ^jui OJ ttsUxl A ui jb bj JA*-' ^5"^ 2 

19.^. o 4_j wLU j jp jSjA^JI ™Jt_: bjbu^jjU w^Lj ^LSUxill aXqLx^q X'£~ p^k _i t -O Lui J 


o> o 




. _cl^ jli!! J 

o -> ^ - v k_s 


VV-Aii' >6 4 Jill A^U-JI! 14UJI Jjfc-uJI Jill A^LiJ UiliJ lju ! 

VAB jli AA jli \a -iLw Lie- j j bl 2 ^) _bbl 4j jJb _>i ' ~ 


r^Ull 



^b jjJaJi ^ b>. j-Jl A_baC jA‘Jo.* W w^*_: A_*b jJJ 
; bJbll v_j jUill Jbq -a. ; 

; 1 4jja*iS 

Oo ^blLujI 4 ;>4A> 

" c J /O A i t ( )l j) 


i s ,1 A" J— 1 > 


'..i. >JOJ' 


: 2 4j j-^-ui 































































jjj—H ,<_. ,o 1 pj i, j n i'.i’n W j| j c. \ jy-^ 


^4 4£l*jcJI 1 fig jfe* ^ J^3k4 ^ .£*Sttiil C O 2 __ : ^ 4j*Ji jj J'^nVi ^3 L* ; j_^«.ll 

. JjLLJ 1 ' c-a. 


4,1 haH ( (), ^j-aS 

^jbiLUl 

4000 

y^-' ^ 4X* jkJ U j jTu.mM 

1 

96000 

a^ijaiT 4^*U^^Uj>Jl 

^ a ^ LliL-tuSil 

2 

43000 

A 1 I* -<■ j-Tsliail J. U j>41 

3 

97000 

iji>a JiU + A M* + jiti'ij' y jUl 

NADPH; 

4 




\ C. ( ) ^ v -l Ja } ^ jA>Q ^ 1 

-&> ^ -4-^Sj! J i-(^ 

V e wall 


3 ^ ^ J''-$' i 4l. u4_u j 4 4j) ^l^J l 1 * \\ \ ij-\ 11 s._lij 4 ^ 4 ' 4_iLkjJ uil : ^oxj' 

- rt j.i-vV 1 iiJLgJ _ _2k. aJ ofi]l Jbl.*^ ill ^yi, \ ^lali ^C=ix-i j?' a*-^a 14A 

. LilLc L ;£ -!. Jt 3 j \ >■ ^ • ~* ^ '» g ' J ’~r Jj} I 

•0&3J} 44 ^ ^ "i -4.: 4 -i 

. . 4 jjJ| a ik , wji j*x_j " (X 

C °°* 1 4_i_u-JI Jl a*,~ u*>lj “ ] “ 4 jLj j\\ ^-oll c- _^3 A 4 I 1 ^^3 ^ [) 

■ A ' ’ J~:;1 l^-ji ‘Ca'jjl 4^2-l-OiSJ! 

1jfcA JM» 1 IjLq] i- - " 1 “ 4 jLlj^1I ^3 ^JLclaJI JS./J o^)-L»y<Jl 4^jjJI aJLfe Jyc j' -—flj£ ^ j ^ ' * • • 

vlj-J ji^v' 

V-LiLiij^l l 4 A ^j*'Lu3 4 411a lu sJllLi 5 4-Lijj^q Jjjj c^-ill ^ij la ^11 ' > w ' - 7 -' 



Jjl >\c. ^ ui' ^,.^ 1 4_1 j j,fc.dxjl 4 j ) ^oJl j4^ 4_a_4 jl 
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iWt f 

ARN _3i 4 aj~i* 4 jjjo 1 M nil L_u£jijJ 4 jT'inSfl e^£\ La 2 

V^aj^LlI •‘Liilio'ljM ^jpnL»'\V1 vJ-aals ^ill ^jaLili ARN _ll ujLu^a La ~3 
I j—LLojS 4jjjxJl JsLiil AR N —J1 Aj-nal il jj'vftll 4.j~i la)/1 ^j^Laa-V l jjA La * 



UGG UCA CG A 


^C^Aj &V y& t^jL^ajS t^.1 j-q^JI jLLMto ^2 lIjIa J-Ju Q^liuSsfl Aic* “HI 

jpC- jsjJ! i.„il ■ r*i•s i jJc 4 j jLa. j 4jlaJu ^\ j^saJl ^jJ! wjL j& i.*ij~^ i^laid! jS3 

.HbS —j 4 J Jh»jj 

4b 

^L. ilLu A JAlaJlJLj J ^jUJI Lgjl An A. Ajju ^3 jJJxju J CaLJ jJI lIi 

.Hb—li ±ja sjl^J j 

. IJA j la L j& AJ ^ UaJI La “ 1 
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